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INTRODUCTION
About 70% of patients with neoplastic disease develop spinal metastases, and incidence tends to increase due to population aging, progress in treatment of the primary lesion, and increased patient survival. 1 Intradural extramedullary metastases (IEMs) of systemic neoplasms are extremely rare and associated with their advanced status. 2 In the majority of cases, solitary metastases are located near the nerve roots, making it difficult to differentiate them from tumors of the nerve sheaths. 3 IEMs, including those from primary cerebral tumors, resulting from cerebrospinal fluid dissemination, are only 1.6% -6% of all spinal tumors. 1, 4, 5 In a retrospective autopsy study of 627 deceased patients with neoplastic disease, Costigan and Winkelman found that IEMs accounted for 8.5% of metastases in the CNS and 2.1% of all neoplastic diseases, as 84.6% originated from bronchogenic carcinoma. 6 The purpose of this study is to present a case of IEM from lung carcinoma and to review the relevant literature.
CASE REPORT
A 46-year-old male who complained of intense back pain between the shoulders was diagnosed with pulmonary carcinoma a year and nine months ago. Chest computed tomography (CT) scan revealed findings suggestive of lung carcinoma that invaded the paravertebral region with progressive growth to the spinal canal at the level of the second and third thoracic vertebra (Fig. 1) .
The magnetic resonance imaging (MRI) confirmed the presence of a voluminous lesion in the right lung growing to the vertebral canal at the T2-T3 level. A bigger part of the lesion was located paravertebrally, involving and partially destructing the second and third ribs on the right, the right arch and transverse process of the second thoracic vertebra, as well as the ipsilateral costovertebral joint. A smaller part of the neoplasm was located along the neural foramen, reaching medially the thecal sac without compression and dislocation of the spinal cord (Fig. 2) .
Bilobectomy and partial resection of the vertebral mass were performed. The histological examination of the tumor was consistent with moderately differentiated adenocarcinoma of the lung and bronchus, and histology of the vertebral mass revealed fibrous tissue with adenocarcinoma metastases (Fig. 5A) .
After surgery, the patient underwent palliative radiotherapy of T2 and T3 (4×3.5 Gy), as well as 6 chemotherapy courses. Eight months later, PET/CT revealed the presence of tumor metastases in the T2 and T3 vertebral bodies as well as emerging pulmo-pulmonary metastasis ipsilaterally. Additional radiosurgery was performed (3×12 Gy). One year later, the patient reported recurrent pain between the shoulders, which gradually irradiated to the legs. Progressive weakness of both legs appeared which impaired the patient's walking to a degree disabling upright standing position. Subsequently, he was admitted to the neurological clinic. Brain CT scan was negative for metastases. After consultation with a neurosurgeon, MRI of the thoracic spine was performed which detected metastases in the T2 and T3 vertebral bodies and intradurally extramedullary lesion located at the T2-T3 level on the right, compressing the spinal cord (Fig. 3) .
Upon admission to the neurosurgical clinic, the patient had pronounced vertebralgia (Denis scale -grade P4), lower spastic paraparesis (Frankel scale -grade C), conductive hypoesthesia distal to the mamillae and retention of pelvic reservoirs.
The patient was selected for surgery based on the clinical and neuroimaging findings. Vertebral body augmentation with bone cement of the second and third thoracic vertebra was performed followed by same level laminectomies and tumor resection. After dural opening, an intradural extramedullary tumor formation was found to be located ventrolaterally to the right from the spinal cord and contacting firmly to the right T3 nerve root. It was totally removed via microsurgical technique (Fig. 4) .
The histological examination demonstrated evidence of pulmonary adenocarcinoma metastasis, with tumor progression from moderately differentiated to low differentiated type (Fig. 5B) .
In the early postoperative period, pain reduction to Grade P3 on the Denis scale was reported. At the beginning of the second postoperative week, myelopathy regressed to Grade D on the Frankel scale -the patient began to walk with assistance. Postoperative MRI confirmed the removal of the tumor (Fig. 6 ).
DISCUSSION
The majority of patients with neoplastic disease develop skeletal metastases and the spine is commonly affected. Great part of the spinal tumors are metastatic, occurring 20 times more often than primary spinal neoplasms. 7 Autopsy studies show that 70% of deceased patients with neoplastic disease have spinal metastases, with only 10% of them experiencing neurological symptoms. 7, 8 Spinal metastases occur in all age groups but most often in the age range of 40-65 years and are slightly more common in males, also noted in our case. 7 Diagnosed IEMs from non-neurogenic neoplasms are very rare, with a frequency of 5% of all secondary tumors of the spine. They result from advanced primary neoplastic disease and most often originate from lung or breast adenocarcinoma, similarly as in the described case. 4, 5, 9, 10 IEMs present a significant neurological complication of systemic neoplasms ranging from 3% to 43% according to clinical and autopsy studies, with only 0.8% -3.9% being symptomatic. 2, [9] [10] [11] Infiltration of tumor cells in the intradural space is possible via cerebrospinal fluid dissemination from brain metastases, via haematogenous pathway (arterial or via Batson venous plexus), via direct invasion of spinal cord sheaths or via the lymphatic perineural ducts. 12 In the present case, the infiltration of the metastasis in the intradural space is Although patients with malignancies live longer due to the contemporary development of the treatment, spinal metastases impair their quality of life and shorten survival span. 13 The localization of the metastasis in our patient confirms Chen and Tsai's statement that the thoracic spine is affected most often (70%), followed by the lumbar (20%) and the cervical (10%) spine. 8 IEM may occur between several weeks and 17 years after diagnosis and treatment of the primary neoplasm, with frequent worsening of the clinical status and patient's prognosis. 4, 12, 14 Our case illustrates that, even following fully adequate treatment (radiotherapy, radiosurgery and chemotherapy), the metastatic development is possible within less than 2 years. It demonstrates that post-therapy tumor cells get modified as their receptors lose susceptibility to chemotherapeutic drugs which leads to uncontrolled proliferation of the most resistant and undifferentiated tumor branch. 16 Upon occurrence of IEM, the average survival of patients is about 7.5 months and survivors are about 10% -22%. 4, 9, 12, 14 Postoperative outcome in our patient confirm literature statement that surgical resection of IEM improves patient's quality of life by reducing the pain intensity and improving the neurological status. 12, 17 
